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ABSTRACT 

PURPOSE: To add the function of display rotation without using an 
additional device. 

CONSTITUTION: Liquid crystal displays 11 and 12 are constituted so as to 

cope with rotation, and also liquid crystal display drivers 7-10 are 

constituted so as to cope with rotation. Thus, screen rotated by 0 deg., 90 

deg., 180 deg. and 270 deg. is selected by the selection of an operation 

mode. Also the screen rotated by 0 deg., 90 deg., 180 deg. and 270 deg. can 

be obtained by constituting a picture memory in a system so as to cope with 

the rotation. Therefore, according to this invention, the rotation display 

of 0 deg., 90 deg., 180 deg. and 270 deg. can be attained by a signal from 

the system. Also, by the addition of function, an undesired picture memory 

or the like need not be added, and a size, the increase in power 

consumption and a cost are evaded. 
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-fAA— a 9 1 ICW, IS 1 ©<t4f«A 7 5 . |j§2©;£5£ 
8A7 6. $lC9fl9iB7 7. fg 2 ©£gig§!B 7 Bit 

B— a 9 4 IC14. S& 1 ©^S^A 7 1. Sg 2 ©ffi*t*S!A 
7 2, Ilffl^iB7 3. m2©<l^B7 4*^ 
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$nr^-5. m 1 ©^s^a 7 1 s§ 1 ©sstx-f 

>5 1 ^ieh7>->*7.^A7 9 ©y- h £3! 1 ©BSIT.'f 

•7?SfK h 5 >vx* b 8 0 ©y- f t*»«ttanxi» 

5. Sfll ©ifcg&B 7 3l;ite, »l©B*^-f 
h7>v7.^C8 l©y-h<i:mi ©ii^X-fy^SK 
h7>yX?D8 2©y-ht*<«SE$nTV^. 812 
©j£g«IA7 6IC(4. JB2<DB*^-f •y? L »KF7>v 
^A8 7©y-h«i:^2©ii^X-1'>>5 1 »KF7>v? 
X*C8 9©y-F£#}&S&£ttT(AS. 3§2©i£SE8! 
10 B7 81C14. ^2©H^X-f -7^»ieh7>vX^B8 
8 ©y- h £?g 2 ©H**-f I- y >vX?D 9 

o©y-ht74W$nxv^. it, s§i©ffi^«8A 

7 5ICJ4, $g 1 ©SsgX-f 7f»lh7>y7?A7 9 
(JFM>illl ©®^7.-f y ^WK h 9 > vX* C 8 
l©FP-f >£#JSiBE2nTV>*. Sf§l©<14f*SB7 7 
lUtt, ^l©a^7.<-75 1 SMF7>v > X^B8 0©F 
W>iIl©lfMyfIIh7>^X^D8 20 
KK>t*««*3nTV>ft. MS 2 ©fi#«UA 7 2 
tt. m2©iS^7.'f^^MF7>vX^A8 7CHU 
20 -<>t^2©ia^X-1'->5 : -»KF7>v7 > 3'B8 8©F 
W>t*'SS«^nTU«. ^2©m^B7 4lCtt, 
^2 ©H^X'f 7?iIh7>vX^ C 8 9© FU"f > 
i^20IiM7fiKh7>v i X5'D9 0©FU-f 

^7 9. 8 0. 8 1. 8 2, 8 7, 8 8, 8 9. 9 0© 
V-Xil «S8 3, 8 4, 8 5, 8 6lc£iBE2n-0> 

[0 0 3 2] 07 (b) tt. SlBW^y^xyu-f F 
7-f;tAt2fiOjSlf^X7 , H F^-rA*BlC«kt)« 
30 fi£^nS^y^xyi^-f©^0T$ l *. 07 (b) 
lc^T«kplr. MSr^xyK F?-f/t©*n*fttt 

D-f-V'3>3>|-D-79 6t^SftT^. ^ 

Sr^X^H 1 0 6©#-3a©M«lCES$nfcS£Si 
f-fX^KHMA' (9 1 , 9 3. 9 4, 9 5) to 
-f->3>3>hD-79 6 tli'f ^— ^ — 'J 
-ffi-Sf (99. 102. 103. 10 5) »r«t-3TttiK 
$nTV^. ffi^x^xyi^-f 1 0 6©6-j2£ 

KH7-<A9 1i9 2tH -f^-^P— +t'J-« 
#B1 0 0T. «ST-<X7'k-r F7^A9 2t9 3t 

tt-f^-^ir-^ty-OTcioiT. «?sy><7.y 

Fl 0 4T. tBSlC&ilSttTH*. 
[0 0 3 3] ^IC. o-f- >3>3>hD-796® 
gfiHB^01 6£ffl<^T!ftW-r-5. 016 (a) «o— x 
->3>3>hP-79 6AttttfrMl£0!IT&Q. 01 
6 (b) (4. D-f->a>3>ha-796rt0l^ 
50 ffia&*-r^T-S>'&. 016 (a) (C^T«t-5{C. D — 
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f— >3>3>hD-79 611(2. nS6i0 3> ho- 
;Kl*f 1 0 7<hUT. ^BidfflmE. 
<I^A, B. 0Ds/£l, r-^. 20y92. 

-*Xffi*tA. BlCfcU. t-FflW. 
JD';J1, 2. r-^li. **l-£ftH7 (b) *©& 
Sf-fX/l/'f F5-TAA (9 1, 9 2. 9 3) tffiS 
T-f^yU-f F?-fAB (9 4. 9 5) iCATJ^n. -f 
*- *-HJ-<f^te0 7 (b) +<ZK*-7»- 
*t'J-MA99. D102. E103. G105I: 10 

ffl^en-s. □-?->3>3>hD-59 6«. 01 

6 (b) fc*t*©J:3fclMFr*. 0*JAtf. OV£d 
— (L) . 5V^/WU^ (H) f?Z>. 3> 

0 7tt J O|ElfeXx-^7.<i^A^0 V 
(L) . EHE*7~ *7.<f*tB*<OV (L) ©*§£. & 
Sr^7'HF7-f/'!A-a9L ISr^f X:7W 
F?-f/tA— b9 2. »iT-f^^HF5'fAA-c 
9 3©-WeniC. OV (L) ©jfcg^faffi^A. ov 

(D Hti^tA, i7P>i7iA. -f^-y;u— * 

■V 'J-ffi^A£ffi7jT£. S^f-fX/H F? 20 

-fAB— a 9 4. Mr^X^K H7-fAB-b9 5 
©-ttlMPnKtt, 0 V (L) O^S^lSlfH^B, 5 V 
(H) Ot-FffltB. ^D-yi/2. -<%—?)\r-*\ 
'J-ffi^G. EMET.x-^T.Il^A 
^OV (L) , B*«5V (H) ISST-fXyU 

-< F7-r;u- a 9 i. **xV xyu-r F?-r aa— 

b9 2. ^If-fX^HF7'fA , A-c9 3l:, OV 
(L) ©£lt;5fafI^A. 5 V (H) ©^-Flt^tA. 
2. -f*-^)P— **>J-H1*A. x-*£UJ 
iIr^^KF7^MB-a9 4. Mf-f 30 
X^K F5-< A'B — b 9 5 I*. 5 V (H) 
{l-^B. OV (H) ©t-Fft^fB. ira-ytri. -f* 

#A#5V (H) . B*<0V (L) ©*£. IlT-f7 
^M" F?-f/tA— a 9 1. Mf'fXT'W F^-f A 
A— b9 2. aMx-fX^M' F5-f AA— c 9 3IC. 
5 V (H) ©jiSE^flHtA. 5 V (H) FflW 
A. ;7D;/£2. -r^-^l^-^-^'J-fl^D. x-^ 
£tti7jU Mir^X7 , H' F^-fAB— a 9 4. 
T-fXyHF7-fA'B-b9 5l:. OV (L) ©£& 40 
^(rHI^B. OV (L) ©t-FfTifB, i'P7i'l. 

X*E^A#5V (H) . B#5V (H) ©«£, ffiftx 
^XTV-T F^-fAA— a 9 1 . ttay-fX^M' F5 
-f A A — b 9 2 . Mf-fXyH F^-f AA— c 9 3 
IC. 5V (H) Ojfe3tt*lft«#A. OV (L) Ot-P 

11-^a. i7D-7^i. -f 'J -f§^D££« 
*U Sif^yHF7^AB-a9 4, iSSf-f 
XTV-r F5-f AB— b 9 5IC, 5 V (H) ©££;S|p] 
<|^B. 5 V (H) (Ot-Ffi-SfB^D-;/? 2. -f*- 50 
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[0 0 34] UJl±^^T^fcD-T— ->3>3>hn- 
7 9 6©S&f£&^*. SSx^yH ©K)ft£0 7 

(a) (b) . 08, 01 6 (a) (b) Srffl^TlftW 
T«. ffi&xVXT'l/'fSlittfSlCfcUT. D-x— >3 
>3 > bO-7 9 6'v|Hllte7 > x-^7.m^AIC 0 V£. 
EME*T— ^7.<I^BIC5 VSr#A*t, D-f->3 
>D>hD-7 9 6A^iS^T-fXyK F7-TAA 

(9 1. 9 2. 9 3) IC^UT^S^|p]fi#A. =E— F 
fi^A. ^D-^i7 2. -f*-7;i^-**'JHI#A. x 
-*#ffi:*j£n. 0-f->3>D>hD-79 6)5^ 
Mf^xyKK7^AB9 4. 9 5ICWLTW. j£ 

g^ftm^B, t-Fm^B. 9o?£i. -y*-:tmi/ 

-**U-{I^E#ttJ*2n£. 07 (a) & 
Sf^xyw F5-T AA-a 9 1 iOTtHM/U 
bTJBK SI 1 OflT^MA 7 5 <bg§ 1 ©ffi^HB 7 7 IC 

mmwmzmtiL, asuxV^n' F?-r ab- 3 9 

4&^gi^F7-f AtbTfflW m 1 ©jgjtESA 7 1 <h 

iiroi§iB7 3ic^a^m^^{tj*^*sctic)a: 

5. S-f. ^Hx-fT^H" F7-f AB— a 9 4JC«kO 
£ 1 ©^SE^A 7 1 £i§im&tt&£ U W, 1 OlB*^-f 
•>x^lgF7>vX^A7 9 tilfflifX-f yx&lg 
F?>^X*B8 0©x"-F£iilRtt&<>:LT. 
-fX^'U'f F5-f A A— a 9 1 ^->>J TJHCATJ^tl* 
ii^x-^*mi©m#i^A7 5. ^l©m^B7 7 
^t«»fcffl»tTV»<. SiiUxV X^W-f F7-f AA 
-a 9 1 iC^^S^-yKCx-^ffi^^^ntf. tt 
St^^H F7-TAA— a 9 ltt-f*-^;U— 
'J-fttBl OOStilAL. SSf^/K Fv-fA 
A— b 9 2 ^idf^tt^lC-rs. C©$if-f X^H F 
AA— b 9 2\ZjjkT'bmM>7 : '( XZn^f Y?4 AA 
— a 9 1 iP)fil©i()^S-fTV\ -f*-^JP— +-V'J-<i 

§cioi zmtitz. ^©i^ictT. Mf^xy 

U-T F?-f AA-c 9 3£T!!if££&7Lfc&. «St 
-fT-yu-f F 7-i AB — a 9 4 iCi 1 ©ifc$*SA 7 
1 &««(Sttffit#SK«ffilCU» ^Ctcm 1 ©££I§!B 

7 3*ii5mfi:tt^tu. [Hifiitcii»x-^srai^-rs. 

^n<&i*0jiL,. SgSr^X^KF7-fAB-a9 4 

oftf^3ft»»7-rntf. -f*-^;p-*ir»j-ffl^F 1 o 

4£ffl?3U ISr-fX^H F7-T AB-b9 5 <&ib 
ffrSFtt*. $lT-fXyHF7-fAB-b9 5©lf^ 

o»7T-iiii»o»f^3ft«H7-r*. c©i:^©m^il 

08© (a) ©iSSxfT.T'k'r A 1 08©i5 
lCf«t?>. WL±l&WLtzW)ftT. BfiXf-i'Xt^A* 
5V. BSOViL, ^^^^^©OVtSVSiSe 
u -f*-y;u— *+'J-m#D, G*D— x-->3> 
n>hD-5-J;0}KSx-YX^U-f F5-f A*lcffi7J-rs 
r<tlC«fcO. ^x^T.yi^'f F7-f AA9 1 . 9 2. 
93iMr-<xyHF7'fAB9 4 1 9 5©^g^ 
|6]^j2<»:^0. ttl73li(feli0 8© (c) ©JgSx-CT.^ 
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KA1 0 8<0cfc3K&*. 

[0 0 3 5] D-f-> a >3 > h D-7 9 6 ^067, 
5 s *- ^X«^AlC0V^lHlfe7,x-^Xm^BiC0V$: 
4A, P-T-y3/3>hD-7 9 6^^Sf^X 
^HHM/U9L 9 2, 9 3IC»LT£SE#[rMI 

*ia, Hit^A, ^P7^i> -r^— — **»J 

-«#A*ffl;frU «[ftf^^HH5'f/tB94, 

2, -f*-^;i^-+^u-m#G. x-^a^f*. 

07 (a) 8ar^^WHM;U-a9 
l***«F5-f/tiLT»l^ SB2©36*«A7 6t 
*2CDj£a*B7 8lCjfe3t*fll#*IU*b. ifcliT^ A 

F5<AtB— a 9 4«A««F7<f ;tj:LTA 
l>, »2CDffl#«A7 2t»2 0«#*B7 4fcHIWB 

A9 1, 9 2, 9 3 0^ffi^lRl45J:lKI , jfPS*S«fftt 
07 (b) *£^6*ta0, Mif^xyKH^ 
A'B9 4, 9 5©^**l^*J:l^ftffS**Wrt c l4H7 
(b) +T*6±tft»©T, di*iil^8 0 (b) 
CD^Hx^ A:/W A 1 0 8 0£o\ZtiZ> 0 
*Afl^tA£5V, B^5ViL, 

-tniatcrntf, as© (d) omsk^^^u^ ai 

[0 0 3 6] 0l±, i8©Mr^yHAl 0 8$: 
HGLfc^JICOUTiS^Ttrfc^, ^nn i£Hx^A 
^KB 1 0 9IC®fflLTt)<t^L, -iSSOx^xy 
K ft* ^14 3 IBH±Of -f X fcj|fflLTt>± 

[0 0 3 7] &tC, H9*Jflt>T*5EW»2<&£tt«fc 
OUT***. 09 ft, 01^©l:f^RAM5^P 
?£H*SLfcfc0Tft*. **ttM<Dfc*r:*RAM 
te, DRAM^^UtJI/SO, *5A57f5 1, P^ 

A7A1/055, 7-^l/y^A5 6, irl/^^A 
57, tl/^^C58, •fel^*D5 9, r^77? 
60, f^UvX?B6h tU^^B62, ffl^/ir 

*«€ratr*^tt, ^o.t'SiciMFr*. A*snfc7 

KUAte^A^P^ICftltt^ft, W^ft*7/x7 7 

^5 1 tD»>77f 5 2T77^n5. jlvkyyT 
5 1 K5y^anfc7FU;Mi*l/**C 5 8*aU 
*7AT3-y5 4 «B>*1*. DO^^?5 2 

T7 7f$nfc7Hl/7ll tl/^^C58^Il, D 
•)f3-^5 5lCi££n*o r-^ttT-^77?6 0 
£5*^3*1. ^J7Af3-^5 4Tfg££tt£#5A 
1/05 5£3IU DRAM^^'Jtil/5 OF^P^t 
D-^5 3i:*7A?a-^5 4TJtS£ftfcffi«l£tt 

«rt$n*. 

[0 0 3 8] DRAM^^:Ut^5 0#>«=>t-* 
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£fcov>T«9!T*. ngB^€>A^$n*n>hD-;i, 
m^lCtoT, irU^7^C5 814*7^77^5 1 Ox 
-^^7Af3-^5 4IC, P-)77f 5 20r-^ 

A5 7£IS#fijlC-feyhU ffi^il * 6 3 U£ 

2A^P-)t^5 3lCiH^nfc7HUXiCJ: 
0DRAM/^U-b;^5 OCDftiD^SrB^U-t^x- 
10 *Sf£:r--*l/vA*A5 6lC(E2IT*. 

*A5 6£6»snfcr-**tt* is^iRjfc-feyhsn 

fc-fcU£*A5 7^ctoTirU^^E 6 3£aLTi>U 
7JUH*Sn*. ^©jg*, m*B««H8<D (a) <D 
*ar^^^HAlO80i5l:W. 08© (c) 
0»»f^^KAl 0 8<&rt<tiJ;!rr*fc«>l::tt 

i££|n]£:U u>hD-;Mg^l£±r>Ttl^*D5 9 
j^-feU^A 5 7 tftafifrffllc-fc? H Li&ft^thnfcf 

20 [0 0 3 9] 08 (b) W H 7^xyHA10 8O 
CT t < ■fcfcHCr *fc»fctt5fc©«k -5 lOMe***. 

tl/^^C5 8«*7A7ty^5 1 ^-^^P'JfP 
-^5 5tC, P977f5 2©7-^S*7A73-^ 
54IC2I0, tWi'DB 9tt-fel^*B6 2 £KS#|6] 
(C-fey FU *7A 1/05 5tt*7A73-^5 4© 
f-^SDRAM/iUtAS 0^ffi^*r*<fc^iry h 
U titfl±Ui7*6 3**Ui7*B6 2*>'E,©7 f -*£ 

ma-rs^-siciiy h-r*. ttsw>e>A;*rr**7A7 

30 FUA^i^fa^T*, PD77?5 2^&*7A7P 
-^5 4K2ie>*lfc7 F UAICJ: DDRAM^^U ^z)]/ 

5 0O»**5AM«l/*Of-^»*r-^I/^ 
*B6'lfce»T*. 7^l/yX^B6 1 fcCSSft 

«koTttl*tU^^6 3£aLT->'J7MH*Sft*. 
^©*£jH, ffi*H<fttt08© (b) ©JSS^^yi/^f 
A 1 0 8<0<t-5Htt*. 08© (d) ©^St^AT/I' 
A 1 0 8 © t < tU*f *fc»lCtt±BO»^0'5 
tt^£A*T**7A7FUA£«l#fa<>:U a 

6 2*iS5*lR]«Cir7 hL»ffa*n«ct^. 

[0 0 4 0] 01 0*ffl^T*5eWS3O^JS«IIC^Vi 
TKBJf*. *$18«Ok7*RAMlt A7A73- 
^A65, *7AI/05 5, P^7^-^A6 6, D 
RAM/t'JtM64, x-*UvA*A5 6, ± V 
7 iO^-^Be 8, P^I/06 9, X 
7A7^-^B7 0, DRAM^^'Jir^B 6 7, x~ 
j^l/y^B6K -tl/$2B 6 2 ©-Sfi©;**: U :/P 
7^t*7A77f5 1, P»)77f 52, 7^7 7 

50 ^60, tB^irU^^6 3ct0^*o *t:x^RAMlC 
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Ar3-^A6 5 ii37Af3-yB 7 Ollii^n^e 

P!)7 79 1 5 2T5 7^tlfc7H^H 
T3-^A6 6 tD9f3-^B6 8fcaiSn«. bd^ 

f3-^A6 5T^$n^*7AI/05 5<hD£r 
J-^B 6 8TflS*nSP9 1/06 9 DR 10 

AM^UHMl/A 6 4 fa<Dtiykv : Zi-#A 6 5 tuO 
T3-^A6 6Tffi£Sftfctt«£DRAM**U-fe;i' 
B6 7ft(DDC7T3-^B6 8 <!:A7Af3-yB 7 0 

[0 0 4 1] ***«©K5 ? *RAM**&t-* 
*tt*fc # T«^O**tt«©h # x*RAM<0l!ifffc^^ 
TKWT*. DRAM/ : t'Jt*A6 4Wt A*S*1 
fcn£7 K UAlCck DDRAM^t'JtM 6 4 rtOft 
«D*7Hl/A«:a*!U ^<0f-^»Sf-^l^^ 
*A5 6fc(E2|-r*. t-^1/^A5 6iCC2l$n 20 
£x-?S¥te> -tut? AS 7«C«toTffl*irUi7^6 
3tabT->U7;HH*Sft». -JDRAM^^Ut 
*B6 7»t A*3*l£*5A7FUA£«fcDDRA 
M^^U-fe^B 6 7rt0$)^)*7A7 FU-A&S&U 
^f-^S^T-^l/yX^BG 1 fcifciTrs. 5*- 
*l^vA*B6 1 KHE»Snfcx-*»H. izU^B 
6 2K<fct>Ttii:frteU£*6 S^IlTy'JTJ^^ 
^TtfOAtf, H«r-^SA*T*tfr*c, * 
9A7FUA*Ttt7FUAfcn*7Fl/A«r±tt7F 
UAttT43»tf, DRAM^^Uir^AS 4«©dl* 30 
te08£> ( a ) ©Mf^7^KA10 8O?i:<ia: 
0, DRAM/^UtJI/B 6 7ffll©US*«08CO (d) 

osar^ a^m* a i o 8^^<^ e -jef, mm 

(Sj^iJgl, -fel^*A5 7, t^^B6 2^S* 
lRj*igfcffttf, DRAM^tUtM64E DRA 
M^^BUir;UB6 7«Wtb*tt. -tn-ttlH 8 CD (c) 
OMr^xyKA10 8, S80 (b) ©i6Sr^ 
^MAl 0 8 

[0 0 4 2] **WO*«#IKOl*TJE'<T*fc 40 

*i, cns©*tt«tt, B8O*ftr^yKA10 
8*EHEL&«Hco^T5S^Tfrfc*^ Sir 
^ A^U-f B 1 0 9lCjgfflLT 5 b«t^L, 
A^U-f 3 SHELLS)^ ^^HlClffllT 

fccfcK 

[0 0 4 3] 

cfcO^X:/^ £0, 9 0, 1 8 0, 2 7 0SKEHE 
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[01] *BW*»t>fctt»7 s -f xyH«Si/XfA 
[0 2] MHCDX^^yKCDimiOMiB 

s§0. 

[0 3] ^RWOSKfl^^A^U-fOISSttaoE*^ 
[04] ^^B^O^S-r^Ayu-fcDli^eiigO^ttlE] 

&0o 

[0 5] **Wo*flT^Ayu-fOii*«iaa)EII/t 

[06] *5EWO«ii7 f -f A^U-f tH5<^®«J«R 
tf»f£lftBJ?0o 
[07] *»W©«lT-f7^Hi*ir^^yW 

[0 8] *58««>liffi**«*^TBI. 
[09] *^l8©tfT^RAM©SSJ*0. 
[01 0] ffl<Dbr^RAMOa«0. 

[011] flESoaa^A^u-foHsMiacD^MiH 

3S0o 

[012] fiejfcojKfty^Ayw ©is**aos*^ 

[01 3] «0fa7M-hVRAM«a 

[01 4] ^liT^yH^yXfA^yn 

[015] ft*1RfM*4>ttJM. 
[01 6] *»D-f-y3>3>hP-7©M 
0. 

[U^OiftHj] 

l-«r^yH^yXfA> 2 -CPU. 3- 
ROM, 4 -RAM, 5-KftRAM, 

AB, 8»Mr^^W 2 F5-<AB, 9-*ftr 

A^U-f2, 1 3 -HJA/ty7 7\ 14-lll**-h, 
1 5- I CA-M>^7x-^ 16-IC*— F3 
1 7-A*/W77. 18"\A*#-K 19 
HM-f >*7x-A, 2 0-a*tf-K 2 1— > A 
fA/U, 2 2-»l©i»^ 7?I*h?>?X 
^, 2 3 2 7 f SI h 7 >vX^ , 2 4 

-gl 2 5»fll©If>, 2 6-ff2 0j£ 

S«. 2 7-SS2©fi*HSL 2 8-SS, 2 9---MUR 
ttleltt* 3 0-U^;k>7^, 3 1-7? 7-018 (2) 
HMy7hl/y7^, 3 2-5*7018 (1) , 3 
3-77f7Fl/Xtl/^?, 3 4-*«UH», 3 5 
-«^«m*. 3 6-»*MMWl«flE. 3 7-jrny^ 
1, 3 8-r-^, 3 4 0-jtt*fl 

ffi*f, 4 1-^D^2, 42-1/Oli^l, 43- 
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I/0fi*§2. 44 -l/O-fcU^?. 4 5--f*-^ 
;HB#A. 4 6-4t'J-IB^A. 4 7--f*-7JIHi 
^B. 4 8-4t'J-i^B, 5 O-DRAM^'J-t 
Jk 5 5 2-D"575/f. 5 3-D 

Of3-y, 5 4-A7At3-^ 5 5-A7AI/ 
CK 5 6 5 7— fel/^A, 5 8 

— feU?*C, 5 9— fcP^D, 6 0-r-?7'; 
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